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Abstract of JP7201 544 

PURPOSE:To obtain a resin-bonded magnet which is enhanced in magnet density and magnetic characteristics 
as required and high in dimensional accuracy and uniformity by a method wherein magnetic particles are coated 
with a surface layer, mixed with resin, and molded into a magnet. CONSTITUTION:Nd-Fe-B magnetic particles A 
are coated with a surface film B through a Ni-W electroplating method. This magnetic powder is mixed well with a 
prescribed amount of thermosetting resin, compression-molded by a prescribed pressure, and then magnetized. 
When Ni-W deposited on the magnetic powder is increased in content, a magnet increases in magnet density, and 
when a surface film is increased in content to 30% by volume, a neodymium-iron resin-bonded magnet possessed 
of the same magnet density and the same magnetic flux density as an Sm-Go magnet has can be obtained. 
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NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a resin bond mold magnet, and when 
manufacturing the iron system magnet which contains rare earth especially, it relates to a 
suitable technique. 
[0002] 

[Description of the Prior Art] A resin bond mold magnet mixes thermoplasticity or 
thermosetting resin to magnetic-substance powder, and is manufactured by magnetizing, 
after fabricating this with injection molding, extrusion molding, or compression molding. 
In this case, when thermosetting resin is used, it is made to heat-treat and harden after 
shaping, and the coat for rust proofing covers a magnet front face with the magnet of an 
iron system after shaping. Although magnetic properties are inferior compared with a 
sintered magnet, from the ability of the degree of freedom of a shaping configuration to 
fabricate in a complicated high configuration, these resin bond mold magnets are various, 
and are used. Since especially the magnet (henceforth a rare earth magnet) containing 
rare earth elements, such as Sm (samarium), Nd (neodium), and Pr (PURASEOJIUMU), 
has a very weak property, these many are manufactured as a resin bond mold magnet. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned resin bond mold 
magnet is making magnetic-substance powder mix resin, it can adjust magnetic properties 
by changing the amount of resin within limits which can be fabricated. However, since 
magnetic specific gravity will also change according to the amount of resin inevitably if 
the amount of resin is adjusted, there is a problem that magnetic properties and specific 
gravity cannot be set up separately. As an example from which this point poses a 
problem, a low price and the rare earth magnet of high magnetic properties, for example, 
a Nd-Fe-B system magnet, may be used as a substitute of a Sm-Co system magnet. When 
the magnet which formed it in the same magnetic properties when it was going to form it 
in the Sm-Co system and this dimension, since the magnetic-substance powder of a Nd- 
Fe-B system was low specific gravity from Sm-Co system magnetism powder becomes 
lighter than a Sm-Co system magnet, for example, it uses it as a Rota magnet of a motor, 
the fault of a magnetic noise occurring according to the imbalance of magnetic properties 
and inertia comes out. Then, this invention solves the above-mentioned trouble and the 
technical problem is in offering the resin bond mold magnet which can obtain desired 
magnetic properties and a desired magnet consistency free. 



[0004] 

[Means for Solving the Problem] This invention mixes and forms the magnetic-substance 
grain and resin on which the surface layer which consists of different matter from the 
resin for association was put on the magnetic-substance grain, and this surface layer was 
put in the resin bond mold magnet which is made to combine a magnetic-substance grain 
with resin, and is fabricated by the predetermined configuration. In this case, a magnetic- 
substance grain may be used as the iron system magnetic substance containing rare earth, 
and a surface layer may be used as a metal deposit. Furthermore, also when [ by which 
the presentation ratio was adjusted to the surface layer ] making the base of two or more 
yuan contain, it is. 
[0005] 

[Function] While a magnet consistency can be adjusted by changing the specific gravity 
and the amount of covering of a surface layer by putting a surface layer on a magnetic- 
substance grain according to this means, the shape of surface type of a particle becomes 
smooth by covering of a surface layer, the restoration nature at the time of shaping 
improves, and density distribution is also equalized. In the case of the iron system magnet 
containing rare earth, since a surface layer acts also as a rust-proofing coat, it can raise 
magnetic corrosion resistance. A consistency can be adjusted by making a surface layer 
contain the base of two or more yuan, and adjusting a presentation ratio, without 
changing the amount of covering. 
[0006] 

[Example] Next, the example of the resin bond mold magnet concerning this invention is 
explained. This example is the rare earth magnet of the Nd-Fe-B system equipped with a 
low price and high magnetic properties. The magnetic-substance powder used as the raw 
material of this magnet is formed by grinding the amorphous alloy obtained by carrying 
out melting mixing of each element of Nd, Fe, and B by the predetermined ratio, for 
example, carrying out quenching solidification on a ribbon. 300 micrometers or less, the 
particle size of the magnetic-substance grain which constitutes this magnetic-substance 
powder is mainly distributed within the limits of 100-200 micrometers, and is about 150 
micrometers in average. Moreover, as shown in drawing 1 (b), the magnetic-substance 
grain A serves as a configuration with many angles of a thin film integrated circuit, when 
it forms by the above-mentioned approach, and specific gravity is 7.55 g/cm. 
[0007] This magnetic-substance powder is held in a barrel, and the surface lining B 
which performs electrolytic plating and is shown in drawing 1 (b) is formed 
nickel(nickel)70wt%, making it immersed into the plating liquid it was made to contain at 
a W(tungsten)30wt% rate, and rotating a barrel. The amount of covering of this surface 
lining adjusts the current and time amount of electrolytic plating, and performs them. The 
amount of plating is controlled to make weight of the surface coat B of nickel-W into 
37wt(s)% for the weight of magnetic-substance powder 63wt(s)% finally. At this time, 
the volume ratio of magnetic-substance powder Nd-Fe-B and the surface coat B is 70:30, 
and the average thickness of the surface coat B is set to about 6 micrometers. 
[0008] Thus, the specific gravity of magnetic-substance powder with the formed surface 
coat B is about 8.44 g/cm, and becomes almost equivalent to specific gravity 8.4 g/cm of 
Sm-Co system magnetic-substance powder. Moreover, the acute-angle configuration of 
the front face of the magnetic-substance grain A is eased by the surface coat B, and it 
becomes roundish [ wore / smooth ]. This magnetic-substance powder is made to carry 



out mixed adhesion of the heat-curing resin of an epoxy system or a phenol system at a 
rate of 5 - 20 volume % (several wt%), and they are compacting pressure 5-10 t/cm3. It 
pressed into the necessary configuration. Then, by heat-treating at 180-200 degrees C, 
resin was stiffened and necessary magnetization was performed at the last. 
[0009] The magnetic-substance powder (it is Fe 77atom% content and specific gravity 
7.6 g/cm) of a Nd-Fe-B system is used for drawing 1 (a), and they are 12vol(s)% and 
compacting pressure about the amount of mixing of thermosetting resin 9 t/cm3 It 
supposes that it is fixed and the consistency of the magnet which changed and 
manufactured the amount of nickel-W (alloy specific gravity is 10.5 g/cm.) put as a 
surface coat B by the same plating processing as **** is shown, the magnetic-substance 
powder with which the data of the Sm-Co system magnet shown as a candidate for a 
comparison in drawing ground the anisotropic magnet of Sm2 Co 17 here — thermosetting 
resin - 2wt(s)% - mixing - compacting pressure 9 t/cm3 Compression molding is 
carried out and it is used for Rota of a current motor. A magnetic consistency will 
increase linearly, if the amount of a surface coat increases, and if the amount of the 
surface coat B is made about 30 vol(s)%, it will turn into a consistency equivalent to a 
Sm-Co system magnet, so that it may understand in this graph. 
[0010] The amount of flux of the magnet shown in above-mentioned drawing 1 (a) is 
shown in drawing 2 . Magnetic flux density falls as the amount of the surface coat B 
increases, and if the amount of the surface coat B is made about 30 vol(s)%, it will 
become a Sm-Co system magnet and an EQC. When the about 30 vol(s)% surface coat B 
is formed, the above-mentioned magnet is adjusted so that it may become target magnetic 
properties and a target consistency equivalent to a Sm-Co system magnet, so that the data 
of drawing 1 and drawing 2 may show. What is necessary is to make modification of a 
constituent, modification of a presentation ratio, and/or a change of the amount of 
covering or just to change the amount of resin with these to realize desired magnetic 
properties and a desired consistency generally, in order to change the specific gravity of 
the surface coat B. Moreover, even when realizing the same magnetic properties and the 
same consistency, it is also possible to change the combination of the above-mentioned 
conditions in consideration of magnetic brittleness, precision or repeatability of a 
configuration, a consistency, and magnetic properties, etc. For example, the inclination of 
the straight line of drawing 1 and drawing 2 is also changeable with modification of 
conditions. 

[0011] Since formation of the above-mentioned surface coat B smooths the configuration 
of a magnetic-substance grain, while the filling factor at the time of shaping improves, in 
order for the repeatability and the homogeneity of the consistency of the magnet itself 
improved and fabricated to improve, equalization of the magnetic properties of mold 
goods and highly precise-ization of a shaping dimension can be attained. Especially in 
compression molding and injection molding, the restoration property (feed nature) of the 
ingredient inside metal mold improves, and the passage property of the ingredient at the 
time of passing a die in extrusion molding improves. Moreover, according to this surface 
coat B, dispersion in the magnetic properties by the maldistribution of the ingredient 
expected when the above-mentioned coat ingredient is only mixed in magnetic-substance 
powder is also avoidable. Since Fe is contained in the magnetic-substance grain of this 
example, a surface lining B is effective also as a rust-proofing coat. In this example, it is 
possible to skip the formation process of the rust-proofing coat usually given to mold 



goods, when a rust-proofing coat is formed as usual, the rust-proofing effectiveness can 
increase conventionally, and corrosion resistance can be raised. 
[0012] About the ingredient of the surface coat B, by changing the component ratio of 
nickel-W, the correlation of magnetic properties and specific gravity can be changed and 
a magnet design can be performed. In this case, although nickel component is 
indispensable when performing electrolytic plating, even if it changes the ratio of W by 0 
- 45wt% of within the limits, almost uniform plating processing can be performed 
without causing a segregation, and specific gravity can be changed a lot in few amount of 
plating by making the ratio of W high. As an ingredient which replaces nickel-W, when 
increasing a magnet consistency, nickel- W-B, nickel-Co, Pb, etc. can be used, and when 
reducing a consistency, aluminum, Zn, Sn, etc. can be used. Of course, it is possible to 
use ingredients other than a metal, for example, an oxide, the ceramics, organic resin, etc. 
as an ingredient of a surface lining. 

[0013] As the formation approach of a surface coat, not electrolytic plating processing 
but electroless deposition is possible, and vapor growth, such as a CVD method, the 
sputtering method, PVD, and vacuum deposition, the liquid phase grown method by 
temperature control, etc. can also be used further. Effectiveness equivalent to the above- 
mentioned example is similarly done [ the thing containing rare earth iron system 
magnets other than a Nd-Fe-B system for example, Pr, etc. and / or ] so, and 
homogeneous effectiveness will be acquired if it is a resin bond mold magnet also except 
a rare earth magnet. Moreover, the above-mentioned magnet of do [ so / the same 
effectiveness ] is clear even when it manufactures by injection molding other than 
compression molding, extrusion molding, etc. 
[0014] 

[Effect of the Invention] While desired magnetic properties and a desired magnet 
consistency are realizable by controlling the constituent of a surface layer, a presentation 
ratio, and the amount of covering according to this invention since formation of a surface 
layer can adjust a magnet consistency as explained above Since the front face of a 
magnetic-substance grain becomes smooth, improvement in such repeatability can be 
aimed at the restoration disposition top at the time of shaping in highly-precise-izing of 
the shaping dimension and consistency resulting from equalization of a consistency and 
component ratio distribution, and the equalization list of magnetic properties and a 
consistency. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin bond mold magnet which was mixed with said resin and formed said 
magnetic-substance grain on which the surface layer which consists of different matter 
from said resin was put on said magnetic-substance grain in the resin bond mold magnet 
which was made to combine a magnetic-substance grain with resin, and was fabricated by 
the predetermined configuration, and the surface layer was put. 

[Claim 2] It is the resin bond mold magnet characterized by consisting of the iron system 



magnetic substance with which said magnetic-substance grain contains rare earth in claim 

1. 

[Claim 3] It is the resin bond mold magnet characterized by said surface layer being a 
metal deposit in claim 1. 

[Claim 4] Said surface layer is a resin bond mold magnet characterized by the thing 
containing the base of two or more yuan to which the presentation ratio was adjusted in 
claim 1. 
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